Prevention of the normal expansion of maternal plasma volume: a model for chronic fetal hypoxaemia.
The effects of inadequate expansion of maternal blood volume on uterine blood flow, fetal oxygen levels and vasoactive mediators during the third trimester were studied in 8 pregnant sheep. Results were compared to those obtained during 15 normal pregnancies. Prevention of the normal (20 ml/day) increase in maternal plasma volume was achieved by repeated haemorrhage and injections of furosemide. These treatments also reduced the rise in blood flow to the pregnant uterine horn that normally occurs during this period of gestation: at term flow was only 508 +/- 61 (SEM) compared to 838 +/- 83 ml/min in the control group (P greater than 0.01). This reduction in uterine blood flow caused a gradual fall in fetal PaO2, and rise in fetal levels of plasma renin activity, vasopressin, catecholamines and angiotensin II without change in pHa or base excess. Four to 5 days prior to delivery, the difference from control in PaO2 was -3.9 +/- 0.5 mmHg, plasma renin activity +2.9 +/- 1.7 ng/ml.h, vasopressin +4.2 +/- 1.1 pg/ml, catecholamines +957 +/- 145.3 pg/ml and angiotensin II +243 +/- 108.2 pg/ml. Furthermore, the fall in PaO2 and rise in vasoactive mediators that normally occur 3-5 days prior to the onset of labour was either absent (PaO2 and plasma renin activity) or blunted. Thus when expansion of blood volume during pregnancy is inadequate, blood flow to the uterus is adversely affected. This leads to various degrees of chronic fetal hypoxaemia and stimulation of vasoactive mediator systems. However, the normal stimulation of vasoactive mediator systems that occurs 3-5 days before delivery appears to be blunted. Experimental prevention of blood volume expansion during pregnancy produces an excellent model for the study of chronic mild fetal hypoxaemia.